WHAT IS CLAIMED I.q t 

1. A process for detecting a target single- stranded 
nucleic acid having a first base sequence, said process 
comprising the steps of: 

forming a double-stranded nucleic acid by hybridizing 
said target single-stranded nucleic acid with a probe 
nucleic acid having a second base sequence complementary to 
said first base sequencer- 
providing a chemiluminescent compound capable of being 
associated with a double-stranded nucleic acid, and then 
associating said chemilximinescent compound with the double- 
stranded nucleic acid resulting from said forming step; and 

detecting luminescence from said chemiluminescent 
compound associated with said double- stranded nucleic acid. 



2. The process according to Claim 1, wherein the 
luminescence-detecting step is conducted under a conditio 
that only said chemiluminescent compound associated with 
said double-stranded nucleic acid can exhibit 
chemiluminescence . 



3. The process according to Claim 2, wherein said 
condition is in an aqueous medium in which said 
chemiluminescent compound non-associated with a double- 
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stranded nucleic acid does not exhibit chemi luminescence . 

4. The process according to Claim 3, wherein said 
aqueous medium is water. 

5. The process according to Claim 3, wherein said 
aqueous medium is an aqueous buffer solution. 

6. The process according to Claim 3, wherein said 
aqueous mediiim is a mixture solution of water and an organic 
solvent miscible with water. 

7. The process according to Claim 6, wherein said 
organic solvent comprises at least one solvent selected from 
the group consisting of methanol, ethanol, acetonitrile , 
dimethyl formamide/- dimethyl sulfoxide, and isopropanol . 

8. The process according to Claim 6, wherein said 
mixture solution has a content of said organic solvent 
falling within 2 to 50% by volume relative to water. 

9. The process according to Claim 8, wherein said 
content falls within 5 to 20% by volume relative to water. 



10. The process according to Claim 3, wherein pH of 



said aqueous medium ranges from 5 to 8 . 



11. The process according to Claim 1, wherein said 
chemi luminescent compound is capable of being inserted into 
the double helical structure of said double-stranded nucleic 
acid as an intercalator . 

12. The process according to Claim 11, wherein said 
chemi luminescent compound is a pyrylium compound represented 
by the following formula [1] : 



wherein : 

X is O, S, Se or Te; 

two of Ri, R2 and R3 are independently a substituted or 
unsubstituted aryl group; 

the other is a hydrogen atom, halogen atom, sulfonate 
group, amino group, styryl group, nitro group, hydroxyl 
group, carboxyl group, cyano group, substituted or 
unsubstituted alkyl group, substituted or unsubstituted 
cycloalkyl group, -A or -L-A, wherein: 




Y' 



[1] , 



L is -L1-, - 



L2-L3- or -L4-L5-L6-, wherein each of 
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Li to L6 is independently -(CH=CH)-, a divalent group 
derived from the substituted or unsubsti tuted aryl 
group, a substituted or unsubstituted lower alkylene 
group, or -CH=R4-, wherein R4 is a ring structure 
having an oxo group; and 

A is a substituted or unsubstituted aryl group, 
or -CH=R5, wherein RS is a substituted or unsubstituted 
heterocyclic ring, substituted or unsubstituted 
cycloalkyl group or substituted or unsubstituted 
aromatic ring; and 
Y- is an anion. 

13. The process according to Claim 12, wherein L in 
said formula [1] is any one of the groups represented by the 
following formulae [2] to [6], respectively: 

-CH=C- (CH=CH)n- 



Z 



[2] ; 



-<>- (CH=CH)n- 



[3] ; 



-CH=CH-(t)-CH=CH- 

0 



[4] ; 




0" 



[ 5 ] ; and 
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wherein Z is a hydrogen atom or a substituted or 
unsubstituted lower alkyl group, n is 0, 1 or 2 , and (J) is 

substituted or unsubstituted o- , m- or p-phenylene group. 



14. The process According to Claim 12, wherein said 
chemi luminescent compound represented by said formula [1] 
a compound represented bV the following formula [7] 

N(CH3)2 




(CH3)2N 

wherein X is O, S, Se, or 

15. The process ^^aaQbrdin^ to Claim 14, wherein X is 
or S, and Y is I or CIO4 



16. The process according to Claim 12, wherein said 
chemi luminescent compound represented by said formula [1] 
a compound represented by the following formula [8] : 
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iy 



[8] , 

wherein X is O, S, Se, or Te, Y- is an anion 

17. The process according \to Claim 16, wherein X is O 
or and Y is I or CIO4. 




18. The process according 
chemi luminescent compound repress 
a compound represented by the/ 



12, wherein said 
said formula [1] is 
rmula [9] : 



(CH3)2N 



wherein X is O, S, Se, or Te, and Y- 



N(CH3): 



[9] , 



is\ an anion. 



19. The process according to Claim 18, wherein X is O 
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or S, and Y is I or CIO4 . 

20. The process according to Claim 12, wherein said 
chemil limine scent compound represented by said formula [1] is 
a compound represented by the following formula [10] : 



wherein X is O, S, Se, or Te, and Y- is an anion. 

21. The process according to Claim 20, wherein X is O 
or S, and Y is I or CIO4 . 



CH3 




22. The process according to Claim 12, wherein said 
chemi luminescent compound represented by said formula [1] is 
the compound represented by the following formula [11] : 
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N(CH3)2 




[11] . 

wherein X is O, S, Se, or Te, and Y- is an anion. 



23. The process according to Claim 22, wherein X is 
or S, and Y is I or CIO4. 



24. The process according to Claim 12, wherein said 
chemiluminescent compound represented by said formula [1] 
the compound represented by the following formula [12] : 

N(CH3)2 




N(CH3)2 



[12] 



id 



L3 
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wherein X is O, S, Se, or Te, and Y- is an anion. 

25. The process according to Claim 24, wherein X is O 
or S, and Y is I or CIO4 . 

26. The process according to Claim 12, wherein said 
chemi luminescent compound represented by said formula [1] is 
the compound represented by the following formula [13] : 



(CH3)2N 




N(CH3); 



[13] , 



wherein X is O, S, Se, or Te, and Y- is an anion. 



27. The process according to Claim 26, wherein X is O 
or S, and Y is I or CIO4 . 



28. The process according to Claim 12, wherein said 
chemiluminescent compound represented by said formula [1] is 
the compound represented by the following formula [14] : 
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NCH3): 



fits. 

■3 

a. 



(CH3)2N 




N(CH3): 



wherein X is O, S, Se, or Te, ant.^Y- is aH anion 



29. The process accor^ding 
or S, and Y is I or CIO4. 



30. The process according jbd| Cl^a^n 12, wherein said 
chemiluminescent compound reprv^^^n):ed by said formula [1] is 
the compound represented by the following formula [15] : 




[14] , 



Claim 2fe, wherein X is O 



[15] , 

wherein X is O, S, Se, or Te, and Y- ife an anion. 



31. The process accoriing to Claim 30, wherein X is o 
or S, and Y is I or CIO4 . 



32. The process accordiing to Claim 12, wherein at 
least one hydrophilic group is introduced into at least one 
substituent of said pyrylium Icompound. 

33. The process according to Claim 1, wherein said 
chemi luminescent compound is iWserted into said double - 
stranded nucleic acid by groove binding. 



34. The process according! to 



luminescence-detecting step : 
chemi luminescent compound L 
acid to coexist with an oxkl 



laim 1 , wherein said 
1 nc 4 ugf p-s^a 1 1 o w i ng said 

sa\id dout>le-stranded nucleic 
c e^ter/and hydrogen peroxide. 



35. The process according to Claim 34, wherein said 
oxalic ester is bisdini trophenyl oxalate. 



36. The process according tol Claim 1, wherein said 
step of forming a double-stranded nucleic acid includes 
immobilizing said target nucleic accLd or said probe nucleic 
acid to a solid phase previous to hybridizing said target 
nucleic acid with said probe nucleiq acid. 



37. The process according to Claim 1, wherein said 
step of forming a double- stfranded nucleic acid includes the 
steps of: 

immobilizing said target nucleic acid to a solid phases- 
preparing as said probe nucleic acid, a single-stranded 
nucleic acid capable of binding with said target nucleic 
acid through complementary sequences at 3 '-end regions of 
the target nucleic acid and |:he single-stranded nucleic 
acid; 

hybridizing said target \nucleyc acid with said probe 
nucleic acid to form a! doubled str^^nded nucleic acid; and 



polymerizing nuc Teot aides \to the) 3 ' -ends of said target 
nucleic acid and said pK^\:jufcle><?^ acid by extension 
reaction to extend a double -stranded portion in said double- 
stranded nucleic acid. 

38. The process according \to Claim 1, wherein said 
step of forming a double-strande^ nucleic acid includes the 
steps of: 

preparing as said probe nuclfeic acid, a single-stranded 
nucleic acid capable of binding wilth said target nucleic 
acid through complementary sequences at 3 ' -end regions of 
the target nucleic acid and the sir^le-stranded nucleic 
acid; 



immobilizing said pi obe nucleic acid to a solid phases- 
hybridizing said target nucleic acid with said probe 
nucleic acid to form a doiible-stranded nucleic acid; and 



polymerizing nucleotides to the 3 '-ends of said target 

oe nuclc 



nucleic acid and said prob€ 



-eic acid by extension 



reaction to extend a doublq-stranded portion in said double- 
stranded nucleic acid, 

39. The process accorciing to Claim 36, 3 7 or 38, 
wherein said solid phase comprises a plastic plate, 



40. The process accoirdi'pg to jZlaim 1, wherein said 
target nucleic acid is DNA o 



41. The process acco 
DNA is cDNA. 



ding to jclaim 40, wherein said 



42. The process according \to Claim 40, wherein said 
PINA is mRNA, tRNA or rRNA. 



43. The process according tp Claim 1, wherein said 
probe nucleic acid is DNA or RNA. 



44. The process according to \ciaim 1, wherein said 
target nucleic acid is mRNA comprisjLng a base sequence 
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corresponding to oligoribokdenylic acid at 3 ' -end region 
thereof, and said probe nuAleic acid comprises a base 
sequence corresponding to qligodeoxyribothymidylic acid or 
polydeoxyribothymidylic acid, the base sequence relating to 
hybridization with said target nucleic acid. 

45, A process for quantifying a target single-stranded 
nucleic acid having a first l^ase sequence, said process 
comprising the steps of: 

forming a double-strandeii nucleic acid by hybridizing 



said target single-stranded nuq 
nucleic acid having a second/t)p.se s< 
said first base sequence; 

providing a chemilumihesfc 
associated with a double-strafn< 



acid with a probe 

lence complementary to 



associating said chemilumines 



V 



cent 



stranded nucleic acid resultiT 



ound capable of being 
nuc/Leic acid, and then 
ompound with the double- 
said forming step; and 



:rom 



measuring luminescence from\said chemi luminescent 
compound associated with said double- stranded nucleic acid. 



46. The process according to\ Claim 45, wherein the 
luminescence-measuring step is conducted under a condition 
that only said chemi luminescent compound associated with 
said double-stranded nucleic acid cabn exhibit 
chemiluminescence . 
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47, The process accbrding to Claim 46, wherein said 
condition is in an aqueoud medium in which said 
chemiluminescent compound kon-associated with a double- 
stranded nucleic acid does Inot exhibit chemi luminescence . 

48, The process according to Claim 47, wherein said 
aqueous medium is water. 

49, The process accord:^ig-,^o Claim 47, wherein said 
aqueous medium is an aqueqtis /^uffeJ[ solution. 



50. The process according 

I ] 

aqueous medium is a mixture /so] 



itior 



Laim 47, wherein said 
of water and an organic 



solvent miscible with wat 



51. The process according to Claim 50, wherein said 
organic solvent comprises at least one solvent selected from 
the group consisting of methanol , \ethanol , acetonitrile, 
dimethyl formamide, dimethylsulf oxide, and isopropanol. 



52, The process according to Iclaim 50, wherein said 
mixture solution has a content of skid organic solvent 
falling within 2 to 50% by volume r^ative to water. 
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53. The process acjbording to Claim 52, wherein said 
content falls within 5 tq> 20% by volume relative to water. 

54. The process acdording to Claim 47, wherein pH of 
said aqueous medium ranges from 5 to 8 



55, The process 
chemi luminescent compound 
the double helical struc 
acid as an intercalator . 



according to Claim 45, wherein said 

s capable of being inserted into 
tute of said double-stranded nucleic 



56 



The process/acc( 



Claim 55, wherein said 
chemi luminescent compound ij^ a p^rylium compound represented 
by the following formula [: 

R2 




[1] , 

wherein : 

X is O, S, Se or Te; 

two of Ri, R2 and R3 are independently a substituted or 
unsubstituted aryl group; 

the other is a hydrogen atoAi, halogen atom, sulfonate 
group, amino group, styryl group,! nitro group, hydroxy 1 



group, carboxyl group, c^Uno group, substituted or 
unsubstituted alkyl groupA substituted or unsubstituted 
cycloalkyl group, -A or -L^rA, wherein: 

L is -L1-, -L2-L34 or -L^-LS-L^-, wherein each of 
Li to L6 is independentky -(CH=CH)-, a divalent group 
derived from the substiituted or unsubstituted aryl 
group, a substituted orl unsubstituted lower alkylene 
group, or -CH=R4-, wherein R4 is a ring structure 
having an oxo group ; anc 

A is a substituf^^jor u^isubsti tuted aryl group, 

jstituted or unsubstituted 
heterocyclic ring, substiLfe^frEe^ or unsubstituted 
cycloalkyl group or substttut^d or unsubstituted 



or -CH=R5, wherein"^ 



aromatic ring; and 
Y- is an anion. 

57. The process accordinglto Claim 56, wherein L in 

said formula [1] is any one of tpe groups represented by the 

following formulae [2] to [6] , respectively: 

-CH=C- (CH=CH9n- 
I 

Z \ [2]; 

-<{>- (CH=CH)n- \ [3] ; 

-CH=CH-(J)-CH=ChV [4] ; 



wherein Z is a hydrogen atom or a 
unsubstituted lower alkyl group, r 

substituted or unsubstituted o- 



58 



The process acc 



(CH3)2N 




chemi luminescent compound represj 
a compound represented by the foLl 

N((k 



[6] , 

substituted or 
is 0, 1 or 2, and 4> is 

r p-phenylene group. 

6, wherein said 
said formula [1] 
ormula [7 ] : 



[7] , 



wherein X is O, S, Se, or Te, and Y- is an anion 



C3 

w 

P 
CO 

Q 

m 

H 

a 
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59. The process Recording to Claim 58, wherein X is O 
or S, and Y is I or CloJ 

60. The process according to Claim 56, wherein said 
chemi luminescent compound Represented by said formula [1] is 
a compound represented by the following formula [8] : 




wherein X is O, S, Se, or 'Ee 

61. The process according to\ Claim 60, wherein X is O 
or S, and Y is I or CIO4. 




62. The process according to Claim 56, wherein said 
chemi luminescent compound represented\ by said formula [1] is 
a compound represented by the following formula [9] : 
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(CH3)2N 




N(CH3)2 



[9] 



wherein X is O, S, Se, or Te, and Y- is an anion 



63, The process according 
or S, and Y is I or CIO4 . 



to Claim 62, wherein X is 



64 



The process accordi4ig to 



chemi luminescent compound represe 
a compound represented by tll<e fol 

VCH3 




56, wherein said 
said formula [ 1 ] 
rmula [10] : 



[10] , 



wherein X is O, S, Se, or Te, and Y- i4 an anion 



65. The process according to ClaiW 64, wherein X is 
or S, and Y is I or CIO4. \ 



66. The process accordihg to Claim 56, wherein said 
chemi luminescent compound represented by said formula [1] 
the compound represented by thlp following formula [11] : 

N(<[:H3)2 



wherein X is O, Se, or Te, and 

\ 

67, The process according to 
or S, and Y is I or CIO4 . 



68 




66, wherein X is 



The process according to Claim 56, wherein said 
chemi luminescent compound represented tl/ said formula [1] 
the compound represented by the fol lowing formula [12] : 
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NjCH3): 



Co 

Co 



wherein X is O, S, Se, or Ter— at: 



69. The process accordinj 
or S, and Y is I or CIO4 . 



IS an anion. 



70. The process according 
chemi luminescent compound 
the compound represented by the 



(CH3)2N 




N(CH3)2 



[12] , 



o Claifei 68, wherein X is O 



56, wherein said 
by said formula [1] is 
lowing formula [13] : 



N(CH3)2 
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wherein X is O, S, Se, ot Te, and Y* is an anion, 

71. The process according to Claim 70, wherein X is O 
or S, and Y is I or CIO4 , 



72. The process according to Claim 56, wherein said 
chemi luminescent compound represented by said formula [1] is 
the compound represented by the following formula [14] : 

N(CH3)2 



{CH3)2N 




N(CH3): 



[14] , 



wherein X is O, S, Se, or Te, and Y- is an anion 



73. The process according tc\ Claim 72, wherein X is O 
or S, and Y is I or CIO4 . 

74. The process according to Qlaim 56, wherein said 
chemiluminescent compound represented by said formula [1] is 
the compound represented by the following formula [15] : 
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Cj 

w 

P 

Cy 

C3 
£Q 
H 
H 
Q 



wherein X is O, S, Se, or Te, 



arid 



[15] , 
Y- is an anion. 



75. The process according \.o Claim 74, wherein X is O 
or S, and Y is I or CIO4 . 

76. The process according do Claim 56, wherein at 
least one hydrophilic group is introduced into at least one 
substituent of said pyrylium compbund. 

77. The process according ti Claim 45, wherein said 
chemiliiminescent compound is inserlted into said double- 
stranded nucleic acid by groove bi^iding. 



78. The process according to plaim 45, wherein said 
luminescence-measuring step included allowing said 
chemiluminescent compound and said dbuble-stranded nucleic 
acid to coexist with an oxalic ester Wnd hydrogen peroxide 
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79. The processXaccording to Claim 78, wherein said 
oxalic ester is bisdinitrophenyl oxalate. 



80. The process according to Claim 45, wherein said 
step of forming a double-stranded nucleic acid includes 
immobilizing said target nucleic acid or said probe nucleic 
acid to a solid phase previous to hybridizing said target 
nucleic acid with said probe nucleic acid. 



81. The process accc^rdlng to C^aim 45, wherein said 
step of forming a double -/strahded nu<tleic acid includes the 
steps of: 

immobilizing said t4rg^t J[iucleicyacid to a solid phase; 
preparing as said prfcbfe nu^l-^c acid, a single-stranded 
nucleic acid capable of binding With said target nucleic 
acid through complementary sequences at 3 ' -end regions of 
the target nucleic acid and the s\ngle-stranded nucleic 
acid; 

hybridizing said target nuclei\c acid with said probe 
nucleic acid to form a double-stranded nucleic acid; and 

polymerizing nucleotides to the\3'-ends of said target 
nucleic acid and said probe nucleic acid by extension 
reaction to extend a double-stranded pprtion in said double- 
stranded nucleic acid. 
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82. The process Recording to Claim 45, wherein said 
step of forming a double-stranded nucleic acid includes the 
steps of: 

preparing as said piiobe nucleic acid, a single-stranded 
nucleic acid capable of binding with said target nucleic 
acid through complementary! sequences at 3 ' -end regions of 
the target nucleic acid cind\ the single-stranded nucleic 
acid; 

immobilizing said probeAfiucTfevLc acid to a solid phase; 
hybridizing said tar;get nucleifc acid with said probe 
nucleic acid to form a. <^ouble-s.fe^an4ed nucleic acid; and 

polymerizing nucleotq.des tp the 3 ' -ends of said target 
nucleic acid and said probe nucleic acid by extension 
reaction to extend a do)^ e-st^^aj^d^^ in said double- 

stranded nucleic acid. 



83. The process according to Claim 80, 81 or 82, 
wherein said solid phase comprises a\ plastic plate. 



84. The process according to Cl^im 45, wherein said 
target nucleic acid is DNA or RNA. 



85. The process according to ClaiiA 84, wherein said 
DNA is cDNA. \ 
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86. The process according to Claim 84, wherein said 
RNA is mRNA, tRNA or rRNA. 

87. The process according to Claim 45, wherein said 
probe nucleic acid is DNA or RNA. 

88. The process according to Claim 45, wherein said 
target nucleic acid is mRNA comprising a base sequence 
corresponding to oligoriboadenylic acid at 3 ' —end region 
thereof, and said probe nucleic acid comprises a base 
sequence corresponding to oligodeoxyribothymidylic acid or 
polydeoxyribothymidylic acid, the base sequence relating to 
hybridization with said target nucleic acid. 

89. A process for detecting a target double-stranded 
nucleic acid comprising the steps of: 

providing a chemi luminescent compound capable of being 
associated with a double- stranded nucleic acid, and then 
associating said chemiluminescent compound with the target 
double- stranded nucleic acid; and 

detecting luminescence from said chemiluminescent 
compound associated with said target double-stranded nucleic 
acid. 



90. The process according to Claim 89, wherein the 



i 5 



i 3 
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luminescence-detectihg step is conducted under a condition 
that only said chemilximinescent compound associated with 
said double- stranded V^ucleic acid can exhibit 
chemiluminescence . 

91. The process According to Claim 90, wherein said 
condition is in an aqueous medium in which said 
chemiluminescent compound non-associated with a double- 
stranded nucleic acid does not exhibit chemiluminescence. 



92. The process ac 
aqueous medium is water 

93. The process acc< 
aqueous medium is an aqu< 



ding do Claim 91, wherein said 



ing to/ Claim 91, wherein said 
:fer solution. 



94. The process accordind to Claim 91, wherein said 
aqueous medium is a mixture solu^tion of water and an organic 
solvent miscible with water. 



95. The process according to Y:laim 94, wherein said 
organic solvent comprises at least one solvent selected from 
the group consisting of methanol, ethknol, acetonitr ile , 
dimethyl formamide, dimethylsul f oxide , and isopropanol. 
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96. The process according to Claim 94, wherein said 
mixture solution has a content of said organic solvent 
falling within 2 to 50% by volume relative to water. 

97. The process according to Claim 96, wherein said 
content falls within 5 to 20% by volume relative to water. 

98. The process according to Claim 91, wherein pH of 
said aqueous medium ranges nrom 5 _t o 8 . 



99. The process accorc^i 
chemi luminescent compound i 
the double helical structur] 
acid as an intercalator . 



ig to Cfaim 89, wherein said 

of being inserted into 
faidy double-stranded nucleic 



100. The process according to Claim 99, wherein said 
chemi luminescent compound is a p^rylium compound represented 
by the following formula [1] : 

R2 



wherein : 

X is O, S, Se or Te; 



[1] . 
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two of Ri, R2 and R^ fere independently a substituted or 
unsubstituted aryl grouA; 

the other is a hydiiogen atom, halogen atom, sulfonate 
group, amino group, styrVl group, nitro group, hydroxyl 
group, carboxyl group, c^^no group, substituted or 
unsubstituted alkyl group! substituted or unsubstituted 
cycloalkyl group, -A or -li-A, wherein: 

L is -L1-, -L2-L3V- or -L^-LS-L^-, wherein each of 
Li to is independentl^2-^CH=CH) - , a divalent group 
derived from the substituted >pr unsubstituted aryl 



group, a substituted or\ unsubstituted lower alkylene 

is a ring structure 



group, or -CH=R4-, 
having an oxo group; 4: 

titu 



In Rj 



A is a subs 
or -CH=R5, wherein 
heterocyclic ring, \su! 



>r unsi 



([bstituted aryl group. 
Sis 4 s;Lal3s titu ted or unsubstituted 
Tiftuted or unsubstituted 
cycloalkyl group or substi^iuted or unsubstituted 
aromatic ring; and 
Y- is an anion. 



101. The process according to Claim 100, wherein L in 
said formula [1] is any one of the groups represented by the 
following formulae [2] to [6], respectively: 

-CH=C- (CH=CH)n\ 

Z \ [2]; 
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-<t>- (CH=CH)n- 
-CH=CH-(|)-pH=CH- 



wherein Z is a hydrogen /atom 
unsubstituted lower alkyl groub, 

substituted or unsubstituted o [- 



(CH3)2N 




[3] ; 
[4] ; 



[ 5 ] ; and 

[6] , 
tuted or 

, 1 or 2, and <[) is 
phenylene group. 



102. The process according io-^Claim 100, wherein sa 
chemi luminescent compound represented by said formula [1] 
a compound represented by the following formula [7]: 



[7] , 
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wherein X is O, S, Se, t>r Te, and Y- is an anion. 

103, The process according to Claim 102, wherein X is 
O or S, and Y is I or Clo\ 



104. The process accc^rding to Claim 100, where 



in said 



chemi luminescent compound represented by said formula [1] is 
a compound represented by the following formula [8] : 




[8] , 

wherein X is O, S, Se, or Te, and\ Y- is an anion. 

105. The process according t^ Claim 104, wherein X is 
O or S, and Y is I or CIO4 . 



106, The process according to ^laim 100, wherein said 
chemiluminescent compound represented\by said formula [1] is 
a compound represented by the following formula [9] : 



CH3 



(CH3)2N 




wherein X is O, S, Se, or Te, and Y- is an anion. 

107, The process according to Claim 106, wherein X is 
O or S, and Y is I or CIO4 . 

108. The process according to Claim 100, wherein said 
chemi luminescent compound represented by said formula [1] is 
a compound represented by the following formula [10] ; 

CH3 




[10] , 

wherein X is O, S, Se, or Te, and Y- is an anion. 

109. The process according to Claim 108, wherein X is 
O or S, and Y is I or CIO4 . 



110. The process acAording to Claim 100, wherein sa 
chemi luminescent compound represented by said formula [1] 
the compound represented by\the following formula [11] : 

N(CH3)2 




wherein X is O, S, Se, or Te 

111. The process acG,oyding^o Claim 110, wherein X 
O or S, and Y is I or CIO4. 

112. The process according 4o Claim 100, wherein sa 
chemiluminescent compound represented by said formula [1] 
the compound represented by the fol^wing formula [12] : 
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wherein X is O, S. Se, br Te, and Y- i 



(CH3)2N 



wherein X is O, S, Se, or Te 




s an anion , 



115. The process according to Claim 114, wherein X is 
O or S, and Y is I or Clffl^ . 

116. The process according to Claim 100, wherein said 
chemiluminescent compound Irepresented by said formula [1] is 
the compound represented ^ the following formula [14] : 

N(CH3)2 



N(CH3)2 
and Y- is an anion. 



[14] , 



117. The process according to Claim 116, wherein X 
O or S, and Y is I or CIO4 . 



chemiluminescent compound repr 



IS 



118. The process accordi ig to Claim 100, wherein said 



sented by said formula [1] is 



the compound represented by thi following formula [15] 
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by 



[15], 

wherein X is O, S, Se, or Te, an\d Y- is an anion. 



120 



least one hydrophilic group is 




119. The process according \to Claim 118, wherein X is 
O or S, and Y is I or CIO4 . 



The process accqrdin 



im 100, wherein at 
ntTi^ducedX into at least one 



substituent of said pyrylium compo 

121. The process accord^Sg 
luminescence -detecting step include: 

chemiluminescent compound and said 4<^uble-stranded nucleic 
acid to coexist with an oxalic ester\and hydrogen peroxide. 



Claim 89, wherein said 
allowing said 



122. The process according to ClLaim 121, wherein said 
oxalic ester is bisdinitrophenyl oxalate. 



123. The process according to Cl4im 89, wherein said 
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chemi luminescent compound is inserted into said double- 
stranded nucleic acid bM groove binding. 



124. A process for Wuantifying a target double- 
stranded nucleic acid comprising the steps of: 

providing a chemi luminescent compound capable of being 
associated with a double-stiranded nucleic acid, and then 
associating said chemiluminescent compound with the target 
double-stranded nucleic acidy and 

measuring luminescence i^t5nr^:a4.d chemi luminescent 
compound associated with s'aid\ target Idouble-stranded nucleic 
acid. 



125. The process accDrdini 
luminescence-measuring ste] 



Jaim 124, wherein the 
IS c^|pnclu<f ted under a condition 
that only said chemi liimiA^^^cen^^ompound associated with 
said double-stranded nucleic acid\ can exhibit 
chemi luminescence . 



126. The process according td Claim 125, wherein said 
condition is in an aqueous medium ik which said 
chemi luminescent compound non-associWted with a double- 
stranded nucleic acid does not exhibit chemi luminescence . 



127. The process according to Claim 126, wherein said 
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aqueous medium is water. 



128. The procefes according to Claim 126, wherein said 
aqueous medium is an aqueous buffer solution. 

129. The process \according to Claim 126, wherein said 
aqueous medium is a mixture solution of water and an organic 
solvent miscible with water. 



130. The process 



Ling^^to Claim 129, wherein said 
at least ^ne solvent selected from 
:hanol, ethanol, acetonitrile , 
dimethyl f ormamide , /dimethy]\sul f oxyde , and isopropanol 



organic solvent compr 
the group consisting^of /me 

L 



131. The process 
mixture solution has^ a 
falling within 2 to 5^. 



accoiTclxng tc^ Claim 129, wherein said 
conteht oj^ said organic solvent 
lume relative to water. 



132. The process according to Claim 131, wherein said 
content falls within 5 to 20%\by volume relative to water. 



133. The process accordiAg to Claim 126, wherein pH of 
said aqueous medium ranges f romiS to 8 . 



134. The process according to Claim 124, wherein said 
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chemi luminescent compound is capable of being inserted into 

\ 

the double helical structure of said double- stranded nucleic 
acid as an intercalatoi 



135. The process according to Claim 134, wherein said 
chemi luminescent compound is a pyrylium compound represented 
by the following formula \l] : 

R2 



wherein : 

X is O, S, Se or Tet 
two of Ri, R2 and R3 

unsubstituted aryl gro 
the other is a hy 




[1] , 



ntly a substituted or 



torn, halogen atom, sulfonate 



group, amino group, styryl group, nitro group, hydroxyl 



V 



group, carboxyl group, cyano group, substituted or 



unsubstituted alkyl group, substituted or unsubstituted 

cycloalkyl group, -A or -L-A, wherein: 

L is -L1-, -L2-L3- or -L^-L^-L^-, wherein each of 
Li to L6 is independently -(CH=CH)-, a divalent group 
derived from the substituted or unsubstituted aryl 
group, a substituted or unsubsltituted lower alkylene 
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group, or -CH=R4-, Wherein is a ring structure 
having an oxo groupl- and 

A is a substitTiited or unsuhst i tuted aryl group, 
or -CH=R5, wherein R5 is a substituted or unsubstituted 
heterocyclic ring, substituted or unsubstituted 
cycloalkyl group or substituted or unsubstituted 
aromatic ring; and 
Y- is an anion. 

13 6. The process 
said formula [1] is a 
following formulae [2] 




[ 5 ] ; and 



wherein Z is a hydrogen atom or a\ substituted or 
unsubstituted lower alkyl group, rj is 0, 1 or 2, and (j) is a 
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substituted or unsubstituted o-, m- or p-phenylene group. 



137. The process according to Claim 135, wherein said 
chemi luminescent compound Irepresented by said formula [1] is 
a compound represented by the following formula [7] : 

N(CH3)2 



(CH3)2N 



wherein X is O, S, Se, or Te 




[7] , 

, land Y- ps an anion. 



138. The process accordi|ig to Claim 137, wherein X is 
O or S, and Y is I or CIO4 . 

139. The process according to Claim 135, wherein said 
chemiluminescent compound represented by said formula [1] is 
a compound represented by the folLlowing formula [8]: 
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; e 
: s S 



CO 



[8] , 

wherein X is O, S, Se, or Te, arid Y* is an ani 



140. The process according! to Claim 139, wherein X is 
O or S, and Y. is I or CIO4 . 



(CH3)2N 




Lon, 



141. The process according Ito Clafim 135, wherein said 
chemilTominescent compound /rep ri^se^^d \>y said formula [1] is 
a compound represented by \the following formula [9] : 



N(CH3)2 



[9] . 



wherein X is O, S, Se, or Te, and Y-iis an ani 



.on . 



- 142 - 

142. The process according to Claim 141, wherein X is 
O or S, and Y is I or CIO4 . 



143 . The process acc 
chemi luminescent compound 
a compound represented by tY 



ording to Claim 13 5, wherein said 
represented by said formula [1] is 
e following formula [10]: 

CH3 



wherein X is O, S, Se, 



144 . The process accor 
O or S, and Y is I or ClO^ . 




143, wherein X is 



145. The process accord±ng to Claim 135, wherein said 
chemi luminescent compound represented by said formula [1] is 
the compound represented by the! following formula [11]: 
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wherein X is O, s\ Se, or Te, and Y- is an anion. 

148. The prodess according to Claim 147, wherein X is 
O or S, and Y is I ^r CIO4. 



149. The procesW according to Claim 13 5, wherein said 
chemi luminescent compound represented by said formula [1] is 
the compound represented by the following formula [13]: 



(CH3)2N 



wherein X is O, S, Se, or Te 




N(CH3): 



[13] , 



anion. 



150. The process according to Claim 149, wherein X is 
O or S, and Y is I or CIO4 . 




151. The process according Vo Claim 135, wherein said 
chemi luminescent compound represented by said formula [1] is 
the compound represented by the following formula [14] : 
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N(CH3)2 



C3 



(CH3)2N 




."N(CH3)2 [14] , 



wherein X is O, S, Se, or Te, and Y- is an anion 

152. The process according^"to'l>^aiin 151, wherein X is 
O or. S, and Y is I or CIO4 , 

153. The process accordi^i t«<^ ClaiWi 135, wherein said 
chemi luminescent compound represented by/ said formula [1] is 
the compound representedl by the f\3llowi?^g formula [15] : 




[15] 

wherein X is O, S, Se, or Te, and Y- is\an anion. 
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154. The process according to Claim 153, wherein X is 
O or S, and Y is I or Cl(y4 , 



155. The process according to Claim 135, wherein at 
least one hydrophilic group is introduced into at least one 
substituent of said pyryli\m compound. 



156. The process according to Claim 124, wherein said 
luminescence-measuring step ^includes allowing said 
chemi luminescent compound and said double-stranded nucleic 
acid to coexist with an oxali^>-^stf^ and hydrogen peroxide. 



157. The process accordi 

/ I 

oxalic ester is bisdinitroph* 



158. The process acc 
chemi luminescent compound 



stranded nucleic acid by groove binding 




im 156, wherein said 



aim 124, wherein said 
ted into said double- 



159. A process for detecting a target single-stranded 
nucleic acid having a first base sequence, said process 
comprising the steps of: 



forming a double-stranded nucleic acid by hybridizing 

:leic ad^d with a probe 



said target single-stranded nuc! 
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U 

sis: 

£0 



£3 

f4 



nucleic acid having \a second base sequence complementary to 
said first base sequence ; 

providing a compound which can be intercalated into a 
double-stranded nucleic acid and which is capable of 
exhibiting chemiluminescence only in a hydrophobic 
condition, and then intercalating said compound into the 

leic resulti 



:ing from said forming 



double-stranded nuc 
step; and 

placing in an aqueous medium said double-stranded 
nucleic acid into which said compound is intercalated 



\ 



said compound to 



together with a reagent capable of 
exhibit chemiluminescence, and detecting thfe resulting 
chemiluminescence . 



160 



A process foir quanti 



stranded -nucleic acid having 
process comprising the steps 

forming a double-stranded nut leic aj/id by hybridizi 



said target single-stranded 



mg^ 



target single- 



ng 



Jcrejjc..ardid with a probe 



nucleic acid having a second base sequence complementary to 
said first base sequence; \ 

providing a compound which can \be intercalated into a 
double-stranded nucleic acid and which is capable of 
exhibiting chemiluminescence only in V hydrophobic 
condition, and then intercalating said compound into the 
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double-stranded nucleic ac^id resulting from said forming 
step; and 

placing in an aqueous \medium said double-stranded 
nucleic acid into which saiS compound is intercalated 
together with a reagent capable of causing said compound to 
exhibit chemiluminescence, arid measuring the resulting 
chemiluminescence . 



161. A process for detecting a target double-stranded 
nucleic acid comprising the steps of: 

providing a compound which\ can be intercalated into a 
double- stranded nucleic acid ar^dC^ich incapable of 



exhibiting substantial chemiO^iiUscence ^nly in a 
hydrophobic condition, and /hen interesting said compound 
into said target double-str mde'^J^lkcleic acid; and 

placing in an. aqueous kedium skid doubli- stranded 
nucleic acid into which said\cp4poui^d is in/ercalated 
together with a reagent capable of c^si^ said compound to 
exhibit chemiluminescence, and detecp<rhg the resulting 
chemiluminescence. \ 



162. A process^for quantifying a target double- ■ 
stranded nucleic acid comprising the steps of: 

providing a compound which can be intercalated into a 
double-stranded nucleic acid and which is dapable of 



exhibiting substantial 
hydr ophobi c cond i t i on , 



chemi luminescence only in a 

and then intercalating said compound 



into said target doubl^- stranded nucleic acid; and 

placing in an aqueous medium said double-stranded 
nucleic acid into which! said compound is intercalated 
together with a reagent \capable of causing said compound to 
exhibit chemiluminescenc^ , and measuring the resulting 
chemi luminescence . 



163. The detecting process according to Claim 159 or 
161, wherein said compound ^s a p^^xyj^um compound 
represented by the following/formula [1 




[1]. 

wherein : 

X is O, S, Se or Te; 

two of Ri, R2 and R3 are independently a substituted or 
unsubstituted aryl group; 

the other is a hydrogen atom, halogen atom, sulfonate 
group, amino group, styryl group, ni\tro group, hydroxy 1 
group, carboxyl group, cyano group, substituted or 
unsubstituted alkyl group, substituted or unsubstituted 



• 
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w 



cycloalkyl group, -A or - 
L is -L1-, -L2- 
Li to is independ 



L-A, wherein: 

L3- or wherein each of 

ntly -(CH=CH)-, a divalent group 
derived from the subsitituted or unsubstituted aryl 
group, a substituted Ar unsubstituted lower alkylene 
group, or -CH=R4-, wherein R4 is a ring structure 
having an oxo group; ar 

A is a substituted! or unsubstituted aryl group, 
or -CH=R5, wherein RS is I a substituted or unsubstituted 
heterocyclic ring, substituted or unsubstituted 
cycloalkyl group or subst^ituted or unsubstituted 
aromatic ring; and 
Y- is an anion. 



164. The quantifying 
162, wherein said compound is\a pyryl; 
represented by the following fo:^^i^a [1] 




ing to Claim 160 or 
compound 



[1] r 

wherein : 

X is O, S, Se or Te; 

two of Ri, R2 and R3 are independently a substituted or 



C3 

^.9 



13 



"*5 
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unsubstituted aryl droup; 

the other is a hydrogen atom, halogen atom, sulfonate 
group, amino group, atyryl group, nitro group, hydroxy 1 
group, carboxyl group \ cyano group, substituted or 
unsubstituted alkyl group, substituted or unsubstituted 
cycloalkyl group, -A or\-L-A, wherein: 

L is -L1-, -L2Vl3- or -L^-L^-L^-, wherein each of 
Li to L6 is independently -(CH=CH)-, a divalent group 



l^nt. 



derived from the substituted or unsubstituted aryl 
group, a substituted lor unsubstituted lower alkylene 
group, or -CH=R4-, wherein R4| is a ring structure 

ar/d 



having an oxo group; 

A is a substitute 
or -CH=R5, wherein R5 /i 



heterocyclic ring, subst 

\ 1/ \ 

cycloalkyl group or|subs^t£:^: 
aromatic ring; and 




nsubstituted aryl group, 

stituted or unsubstituted 
fed or unsubstituted 
tuted or unsubstituted 



Y- is an anion. 



165, A pyrylium compound represented by the following 
formula [1] for use in chemiluminescence analysis: 




[1] , 
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wherein : 

X is oAs, Se or Te; 

two of Riw R2 and R3 are independently a substituted or 
unsubstituteav aryl group; 

the other\ is a hydrogen atom, halogen atom, sulfonate 
group, amino gr6up, styryl group, nitro group, hydroxy 1 
group, carboxyl group, cyano group, substituted or 
unsubstituted alky^ group, substituted or unsubstituted 
cycloalkyl group, or -L-A, wherein: 

L is -L1-A-L2-L3- or -L4-L5-L6-, wherein each of 
Li to L6 is indei)^nd^.tli^ - (CH=CH) -, a divalent group 
derived from the,- substituted or unsubstituted aryl 
group, a substi tutek or ydnsubstit lower alkylene 

whe] 



group, or -CH=R4-, 



having an oxd group; a 



\ 



is a ring structure 



A is a substituted \oj/unsubstituted aryl group. 



or -CH=R5, wherein R^—i"^ A substituted or unsubstituted 
heterocyclic ring/ substituted or unsubstituted 
cycloalkyl group or substituted or unsubstituted 
aromatic ring; and 
Y- is an anion. 



166. The pyrylium compound according to Claim 165, 
wherein L in said formula [1] is any oneXof the groups 
represented by the following formulae [2]\to [6], 



respectively: 



-CH=Cp {CH=CH)n- 
ll 



-(j)- (CH=CH)n- 
-CH=CH-<|>-CH=CH~ 

0 



wherein Z is a hydrogen a 




[2] 
[3] 
[4] 



[ 5 ] ; and 



[6] , 



a^subs t i tu t ed or 



unsubstituted lower alkyl grou 



substituted or unsubstituted o 



up, n is/ 0, 1 



167. The pyrylium compour d\accoj/ding to Claim 165, 
represented by the following fc3 



(CH3)2N 




or 2, and <{) is 



r p-phenylene group. 



[7] , 
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wherein X is O, Se, or Te, and Y- i 



s an anion. 



168. The pyrylium Compound according to Claim 167, 
wherein X is O or S, and W is I or CIO4 . 



1;==: 



169. The pyrylium compound according to Claim 165, 
represented by the followinlg formula [8] : 




wherein X is O, S, Se, or 



170. The pyrylium compound according to Claim 169, 
wherein X is O or S, and Y is I or\ci04. 



171. The pyrylium compound according to Claim 165, 
represented by the following formulal [9]: 




(CH3)2N 



wherein X is O, S. Se, or Te, and Y- i 



s an anion . 



172. The pyrylium compound 1 according to Claim 
wherein X is O or S, and Y is I oW CIO4 . 



iccording to CI 



173. The pyrylium compound 
represented by the following formula [10] 



aim 




wherein X is O, S, Se, or 

174. The pyrylium compound according to Claim 1 
wherein X is O or S, and Y is I or qi04 . 

175. The pyrylium compound according to Claim 1 



- 156 - 

represented by the following formula [11] : 

N(CH3)2 



176. The pyryljium d 
wherein X is O or S, 




/ 

wherein X is O, S, Se/, or \Tye, and Y- is an anion. 



[11] , 



cording to Claim 
r CIO4. 



177. The pyrylium compound according to Claim 
represented by the following formula [12] 

N(CH3)2 



ill 



m 



(CH3)2N 

wherein X is O, S, Se, or Te, 




N(CH3): 



[14] , 




IS an anion. 



182. The pyrylium compound kc^'rding to Claim 181, 
wherein X is O or S, and Y is/ I 03 




183. -The pyrylium compound ycco-rding to Claim 165, 
represented by the following formii 



wherein X is O, S, Se, or Te, and Y- 
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184. The pyrylium iompound according to Claim 183, 
wherein X is O or S, and Y or CIO4 . 




185. The pyrylium^/ Gompoiind according to Claim 165, 

'•dropl^-'lic 

least one substituent of said\ pyrylium compound. 



wherein at least one hydtophVlic group is introduced into at 




